In this paper, we investigate the financial linkages between the East Asian countries with Japan and the US using the real interest rate parity (RIP) condition. This study offers three important results: first, we find strong (robust) evidence that RIP condition holds in all the Asian countries, except for China. Based on SURADF tests, we conclude that South Korea and the ASEAN-5 countries are financially integrated with the global financial markets namely, Japan and the US. Second, we also confirmed the real interest rate differentials between Japan and the US exhibits strong tendency towards a stationary equilibrium. Third, the analysis drawn on half-life suggests that the US-Asian link has been getting stronger than the Japan-Asian one in post-liberalization era.
Introduction
The extent to which rates of real interest are connected across countries, and how these linkages have progressed over time, especially in the last two decades, have gained considerable attention in the literature. By theory, when both national financial markets are deregulated and international capital flows are liberalized, returns on comparable financial assets traded in domestic and foreign markets should be equalized or at least bounded by contemporaneous movements. If the rate of return is measured in real term, that is, in terms of a country's output, it also implies the mobility of non-financial assets such as factors of production. As such, real interest rate linkages provide valuable insight into the extent of real economic integration between countries. Concurrently, many economists view this as equally crucial to contemplate the effectiveness of domestic monetary authorities to influence real economic activity through the real interest rate channel in different time horizon (see inter alia Mark, 1985; Feldstein 1991; Baharumshah et al., 2005; Kim, 2006) 1 . In an integrated world, the channel is limited to the influence that national authorities can exert on the world interest rate. In other words, the ability of central banks to conduct an independent monetary operation would have been severely hampered.
Otherwise, authorities can use this channel effectively for the purpose of macroeconomic management, depending on the extent of persistency in real interest differentials. 1 An important channel in the operation of open economy stabilization policy is through the monetary policy, considering the degree of real economic variables being influenced by the real interest rates. This channel would not be available if real rates are equal across countries since the ability of the authorities to influence their own real rate would be limited to the extent to which they could influence the world rate (Mark, 1985; Kim, 2006) . Unless real rates can differ across countries, policies directed at increasing domestic savings cannot increase the rate of capital formation and, hence, productivity (Feldstein, 1991) . Baharumshah et al (2005) further noted that more financial integration will facilitate nominal interest rate convergence and, depending on the exchange rate regime, may lead to inflation convergence. As such, real interest rate convergence might also obtain, thus making national monetary policy a less effective stabilization policy tool, as real interest rates will be dictated by a leading country in the region.
From the perspective of the East Asian countries, such issue of interest has been fueled by the emerging consensus that their joint development agreement is best served through close economic cooperation among member countries. Although a considerable amount of literature exists on market integration and the long-run relationship between the various Asian capital markets (see Sun, 2004; Chinn and Frankel, 1995; Bhoocha-Oom and Stansell, 1990; Phylaktis, 1997 Phylaktis, , 1999 among others) , the empirical evidence on the interaction of these countries with the US and Japan is by no means a settled question.
Additionally, very little research to date has examined the impact of the crisis on the long term dynamics of Asian financial markets. Indeed, the degree of financial integration achieved by the influx of foreign capital flows in the late 1980s and 1990s, especially with Japan and the newly industrialized countries is notably lacking 2 . This investigation is also warranted as there has been much debate about economic cooperation among the ASEAN+3 member countries in the post-crisis era. To this end, we include China in the group of East Asian countries and examine the extent to which the emerging China is integrated with Japan and the US. To the best of our knowledge, China's integration with the global markets has yet to be revealed.
The main goal of this paper is to examine one of the building blocs of international finance -the real interest rate parity condition (RIP hereafter). The notion of RIP -that is, arbitrage 2 Chinn and Frankel (1995) , for instance, found that although Indonesia and Thailand were integrated with Japan, RIP holds only for US-Singapore, US-Taiwan and Japan-Taiwan. On the other hand, Phylaktis (1997 Phylaktis ( , 1999 found that Asia-Pacific capital markets are considerably integrated but that the results regarding the US and Japan leading role in the regional market are contradicted. In a similar work on RIP, Chan (2001) confirmed the high degree of regional capital mobility and substantial financial integration among the East Asian economies but that the US leading role was greater than that of Japan.
should force towards parity of real interest rates to facilitate financial assets substitutability across borders -provides an indication of capital mobility and whether countries are financially integrated with other major financial centers. Instead of examining the restrictive version of real interest equality, we scrutinize the mean reversion behavior of the bilateral real interest differentials (RIDs hereafter) which embody the deviations (shocks) from equilibrium RIP. Counties being studied include the China, South Korea, ASEAN-5 and their two major trading partner, namely the US and Japan 3 . Specifically, this paper investigates the following questions: first, has financial integration in these countries increased in the post-liberalization period that started in the mid-1980s? Second, how has the recent Asian financial crisis 1997/98 affected the parity condition in these countries? Third, has the economic integration with the Japan increased over time, that is, is there any evidence to suggest the Japan has overtaken the US in the recent years? To answer all of these questions, we used high frequency data and apply an array of panel unit root tests. In addition, the sampling period is truncated into four sub-periods to account for the effect of institutional changes as well as the impact of the recent financial crisis on the RIP condition in the region.
The present study differs from those in the existing literature in several aspects. First, East Asia -once branded the Asian Miracle -is a region of growing importance in the global economy but the financial linkages among its members have yet to be systematically investigated. We believe that a different perspective may be gained by looking at the East Asian emerging economies, including China, South Korea, and the ASEAN-5 that have removed their regulatory measures at different stages of their economic development.
Additionally, the deregulation process in these countries have varied in terms of timing and intensity (Phylaktis, 1999) , with China being the last to enter the race following the country's accession to the World Trade Organization (WTO). Being the sixth largest trading nation in the world and the second largest economy in Asia, China is widely believed to expand in international trading and continue to be the world's fastest growing economies in the next decade 4 . Still, limited studies have actually looked at China's connection with the other economies. Second, previous studies have relied on a number single-equation test to examine the unit root null of RIP. Unlike these earlier works, we rely on recent advancements in the nonstationary panel unit root test that allows for greater flexibility in modeling differences in the behavior across individual countries, and which has been proven quite satisfactorily in improving the power of the unit root tests 5 . The low power of standard unit root tests is one of the main motivations for the use of panel unit root tests in recent work (see Im et al., 1997 , on this issue) 6 . Nevertheless, unit root test alone to examine if deviations from RIP (the RID series) are mean reverting is insufficient to testify the RIP condition. The speed of adjustment towards equilibrium parity rates is 4 China's merchandise exports increased from about $10 billion per annum in the late 1970s to $326 billion in 2002, or about 5% of total world exportsmaking it the sixth largest trading nation in the world. Also, China has been the Asia region's second largest economy since 1995. On the other hand, the US and Japan have been China's main trading partners and foreign investors. In 2002, total trade (imports plus exports) between China and the US and Japan was recorded at US$ 100 billion. FDI flows into China were US$ 5.4 billion in 2002, while those from Japan were about US$ 4.2 billion. The linkages between China and these two economies have been expanding over the last decades or so. 5 It is well known that the power of unit root test for a given sample size can be increased by exploiting cross-sectional information (Levin and Lin, 1993) . As such, the panel unit root tests have found wide application in testing purchasing power parity. For some application of the various panel unit root tests, see Taylor and Sarno (1998) , Wu (1996) and O'Connell (1998) . There are also some serious drawbacks to some of these panel tests, as noted in O'Connell (1998), Taylor and Sarno (1998) and Breuer et al. (2001) . 6 Studies that applied the standard unit root test to detect stationairty in real exchange rates and RIP have often failed to support PPP and RIP condition. essential to be known once the stationarity of RID series is confirmed because a very persistent deviation from RIP is incompatible with the parity condition. As such, the halflives and the corresponding confident intervals are estimated here to gauge a complete picture of the mean reversion process. Third, studies on RIP have appeared in abundance in the literature using the US or Germany as the base country 7 . Japan-based studies have been meager although Japan is the world's second largest economy. Recent trends in Japanese trade and investments have been accompanied by signs that Japan has increased its dominance in the East Asian region, possibly overtaking that of the US' role. Japan has been the major trading partner and contributor of foreign investments in South Korea and the ASEAN community since the late 1980s 8 . We may expect to find some differences in the empirical results when Japan instead of the US is taken as the center country.
The present article offers three important results: first, the empirical results generally confirmed the adjustments of RIP to the long-run equilibrium values for all countries under investigation. One important exception is China for the reason that the real rates of interest differentials between China and Japan and the US follows a random walk process, which does not meet the parity condition. Second, RIP holds for all the ASEAN-5 countries and South Korea using both the bilateral interest rates of the US and Japan, implying that the 7 See Kirchgassner and Wolters (1993) and Moosa and Bhatti (1996) for the German-dominance hypothesis; Cumby and Mishkin (1986) for the US-dominance hypothesis; Pain and Thomas (1997) and Awad and Goodwin (1998) for the US-and German-dominance joint hypothesis. 8 While Japan has traditionally been a major investor in Korea since 1980s and was the source of large flows of portfolio investment in South Korea during 1995-96, Japan's direct investments in ASEAN-5 peak in 1996, amount for more than US$ 6 billions compared to US$ 3.6 billions in 1991. In spite of being the main export market (above one-sixth of the export of the ASEAN), Japan is as well being the significant source of capital-intensive manufactures for most ASEAN countries.
East Asian countries (save China) are financially integrated with the global financial markets. We also confirmed that during the sampling period the real interest rate differential between Japan and the US exhibits a strong tendency towards stationary equilibrium. Finally, there is a strong tendency for interest rates to adjust back to RIP. Our analysis drawn on half-lives also reveals that the US-Asian link appears to have been getting stronger than the Japan-Asian one in recent years.
The outline of the remainder of this paper is as follows. In Section 2, we provide a theoretical framework for the study while Section 3 deals with the methodological issues and the data description. In Section 4, we report and discuss the empirical results. Finally, the last section summarizes the main findings and offers some concluding remarks.
Theoretical Framework
Financial integration refers to the ease with which assets are traded across borders and currency denominations. Notably, three strands of international finance theory, in particular, the uncovered interest parity (UIP), the relative purchasing power parity (PPP) and the Fisher condition form the basis of the RIP hypothesis. From the theoretical perspective, it has been shown that the degree to which RIP holds depends on the extent to which UIP and PPP apply. UIP anticipates expected depreciation ( e k t t s   , ) as being explained by interest rate differentials (
) while PPP holds in expectation that expected depreciation equals the expected inflation differential (
, ,   ) 9 . To state these together, UIP condition:
and, PPP condition:
Equating (1) and (2) yields,
and, ex ante RIP condition:
When rational expectations are considered, ex post RIP also implies ex ante RIP 10 . To test for RIP when the real interest rates are I(1), the following standard cointegrating regression is estimated:
where r t represents the domestic ex post or observed real rate of interest and r t * the ex post or observed real rates in the base country (e.g. US or Japan). Hence, by imposing the restriction ( 1 0 ,   ) = (0, 1) in Eq. (6), we obtained a model for the Real Interest Differential (RID) model:
9 UIP assumes the absence of exchange risk premium and country premium. 10 The condition when RIP holds is sometimes referred to capital mobility. Real interests are equalized when 'real' capital is free to move.
Given the specification in (6), RIP is said to hold in the long-run if the residuals  t is mean reverting. Suppose that the deviations of the RID series ( t ) from its long run value ( 0 ) follows an AR (1) process, then:
where t  is white noise. Hence, the half-life ( h ) is defined as the horizon at which the percentage deviation from the long run equilibrium of RID is one-half, that is, 2
. The two-sided 95% confidence intervals of the half-life which are based on normal sampling distributions is then defined as
ˆ is an estimate of the standard deviation of (see Rossi, 2005 for more details).
To sum up, RIP is a condition where real rates of return on essentially identical assets are equalized across countries. There are many reasons why real interest rates will not always be equal across countries, for example, country-specific risk, transaction costs, information asymmetries, and/or differential tax treatment. For these reasons, we focus on the mean reversion behavior of real interest differentials, instead of real interest equalization, to validate the long-run RIP.
Econometric Strategy
We rely on the concept of mean stationary to assess the parity condition. If the deviations of RIP are stationary then it follows that RIP hold in the long run because deviations from parity are transitory. This argument follows from the property of a stationary time series in that such a series will revert to its equilibrium value after being disturbed by external shocks. The bulk of the empirical literature that has utilized single-equation unit root tests often find against equalization of real interest rates rejects (Husted, 1992; Ghosh, 1995; Karfakis, 1996; Bergin and Sheffrin, 2000) .
Advancement in panel unit root tests pioneered by Levin and Lin (1993, LL) and the second-generation tests of Im et al. (1997, IPS) , Sarno and Taylor (1998, ST) , Harris and Tzavalis (1999, HT) , Maddala and Wu (1999, MW) , and Breitung (2000, UB) , among others, have increased the statistical power of unit root tests over the single-equation methods that were based on a limited time series dimension. These techniques exploit the benefits from cross-sectional information to produce much more favorable evidence of stationarity, particularly in the testing of purchasing power parity 11 . To conserve space, we have omitted the detail discussion. Interested reader may refer to the original article.
SURADF panel unit root test
In this study, we tested the mean-reverting property of the RIDs in eight Asian countries (Japan, China, South Korea, Philippines, Malaysia, Singapore, Indonesia, and Thailand). 
and j  is the autoregressive coefficient for series j. This system is estimated by SUR procedure and both the null and the alternative hypotheses are tested individually as
with the test statistics computed from SUR estimates of system (8) while the critical values are generated by Monte Carlo simulations. This procedure yielded several advantages:
first, by exploiting the information from the error covariances and allowing for autoregressive process, it produces efficient estimators over the single equation methods.
Second, the estimation also allows for heterogeneity lag structure across the panel members such as the individual specific effects and different patterns of residual serial correlations. Third, the SURADF test allows us to identify how many and which members of the panel contain a unit root. The test is based on an individual rather then a joint null hypothesis as in earlier versions of the panel unit root tests (see Breuer et al. 2002) .
As this test has non-standard distributions, the critical values of the SURADF test must be obtained through simulations. In the Monte Carlo simulations, the intercepts, the coefficients on the lagged values for each series were set equal to zero. In what follows, the lagged differences and the covariances matrix were obtained from the SUR estimation on the actual current account data. The SURADF test statistic for each of the twelve series was computed as the t-statistic calculated individually for the coefficient on the lagged level. To obtain the critical values, the experiments were replicated 10000 times and the critical values of 1%, 5% and 10% are tailored to each of the twelve panel members.
Data Description
The sample includes Malaysia (Mal), Thailand (Tha), the Philippines (Phi), Singapore (Sin), South Korea (Kor), China (Chi) Japan (Jap) and the US. The article by Hsiao and Hsiao (2003) and Petri (2006) have examined the real and financial linkages for most of these countries. Their findings suggest that these countries are increasingly becoming integrated through trade and investment. These works justify for the selection of the selected Asian countries in the present article.
Following the Fisher equation, real interest rates of one country will take account of the expected inflation, and which are estimated from actual inflation as measured by changes of consumer price index (CPI). In our case, the expected inflation is estimated by using the autoregressive distribution lag approach rather than having the actual inflation as proxy.
The nominal interest rates employed in the study are: interbank money market rates for Indonesia, Singapore, Thailand and Japan; 3 month Treasury bill rates for Malaysia; and interbank call loan rates for the Philippines. Only short-term interest rates (which capture monetary policy) are used due to the fact that long-term interest rates such as government bond yield are not available for most ASEAN countries. Furthermore, the choice of shortterm rates is due to its forecast ability of future expected inflation rates (see Byun and Chen, 1996) . To assure the consistency and reliability of the data, we crosscheck with 
Empirical Evidence
As mentioned earlier, single-equation tests may not be informative enough to examine the unit root null of RIP. The conventional methods may not have enough variation to produce a high-powered unit root test. Rather than relying on ADF conventional unit root tests which suffer from power deficiency, we adopted an array of the panel based unit root tests that pooled the data set from all the ASEAN countries to infer on the stationarity of the series. First, we employed the LM-bar statistic proposed by Im et al. (1997) . This test allowed for different patterns of serial correlation. Second, the Breitung (2000) λ UB statistic was deployed to overcome the loss of power due to bias correction terms in Levin and Lin (1993) and the detrending bias in Im et al. (1997) . Third, we employed the ADF-and PPtype Fisher tests statistics advocated by Madala and Wu (1999) and Choi (2001, MWC) that correct for heterogenous panels which share a common unit root process.
Having created a panel data set from the eight East Asian countries and for the four subperiods, we applied the four different types of the panel unit root tests to the same data set.
The outcome of the tests that is summarized in It is well-known that the power of the panel unit root tests used in our analysis decreases when the number of observations in each country drops or the number of countries in panel decreases. Hence, it is possible that the failure to reject the unit root null hypothesis using the sub-sample from 1976:1 to 1986:12 may be due to the low power of the test as a result of decreasing the size of the panel. However, as one can find in Table 1, The results from the four unit root test for the post-liberalization era appear to support our contention that the Asian countries are becoming more integrated with the global financial markets as we move to the recent years. It worth noting that, except for the λ UB statistic, the evidence appears to hold when the analysis is conducted for the post-crisis period. All the results are also confirmed when Japan is used as a center country. Therefore, there is no evidence to suggest that any shock to RID during the post-liberalization period has a permanent effect as the panel-based results lead us to infer that the real interest differentials of the studied countries are I (0) process.
A pitfall in panel unit root tests is that a rejection of the joint unit root hypothesis can be driven by a few stationary series and the whole panel may erroneously be concluded as stationary Breuer, McNown, and Wallace, 2001) . These tests are uninformative about the number of series that are stationary versus the number that are nonstationary. Additionally, O'Connell (1998) has shown that these tests suffer from extreme size distortion (rejects a true null too often) when the contemporaneous error terms are correlated across groups (referred to as spatial correlation in the literature).
O'Connell further demonstrates that, once this spatial correlation is controlled for, the power of these tests drops significantly.
One way of resolving the ambiguity in the various unit root tests is to apply more powerful tests 15 . We now turn to the SURADF test, a test shown by Breuer et al. (2001 Breuer et al. ( , 2002 To investigate the possibility that most of the financial and goods markets are integrated before 1997, we dropped the data from the post-crisis era. The results overwhelmingly suggest that all these countries are integrated with both Japan and the US, with the sole exception of China-Chi-Jap (panel D of Table 2 ) and Chi-US (panel D of Table 3 ). This finding is not surprising as China has still maintained strict capital controls in both trade and financial flows. To sum up, the results from the two tables confirm that the ASEAN-5
and South Korea are integrated with the major financial institutions namely, the US and Japan. Hence, these countries are not immune to external shocks within the region as well as from outside-the US. The recent Asian financial crisis is a point in case. It started in Thailand and spread contagiously (the contagion effect) to the other East Asian countries.
There is no evidence to suggest that the US has displaced Japan's influence in the Asian region in the recent decade as reported in Anoruo et al. (2002) .
The unit root test itself may not be sufficient to provide an insight into the dynamic adjustments of RIP and the degree of real financial integration among these countries. In what follows, a numbers of researchers have estimated the half-lives to measure the persistency of deviations from RIP. The half-life is commonly used to measure the degree of mean reversion in real exchange rates to avoid the difficulties in interpreting unit root tests and some issues of interest in international economics (see Taylor and Peel, 1998; Caner and Kilian, 1999; Murray and Papell, 2002) . Meanwhile, the point estimates of the size of half-lives alone may not provide a complete picture of the speed of convergence towards RIP 16 . To this end, we construct confidence intervals so as to offer better indications of the uncertainty around the estimates of the half-lives. Table 3 , it might be tempting to conclude that the point estimates for 16 The half-life is defined as the number of years it takes for deviations of RIP to subside permanently below 0.5 in response to a unit shock in the level of the series.
the US pair are somewhat lower that the estimates from the Japanese pairs. The half-life for Japan is 34.07 months, it is the longest among the seven Asian countries
The half-lives computed for the pre-liberalization (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) sample period are presented in panel B of Table 3 . It is found that all the half-lives from the US pairs, except Singapore, are larger than the Japanese pairs. This finding suggests that the non-Japanese
Asian countries are much more integrated with Japan than the US-the Japanese dominance in the Asian region. The slower rate of convergence to the RIP relationship observed for the Sin-Jap pair compared to the Sin-US pair is not much of a surprise. The article by Chinn and Frankel (1995) , most closely related to the present study, has reported the absence of cointegrating relationship between Singapore and Japanese rates using data that ended in 1992. It is worth noting that our results suggest that while the Singapore rates shared a common stochastic trend with both the US and Japanese rates, the Singapore rates appear to be more closely linked (i.e. influential) with US rates.
It is worth noting that the half-life of RIP deviation in the post-liberalization (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) era are considerably reduced for both the US and Japanese pairs, thereby supporting increasing capital mobility in the post-liberalization period. The speed of convergence is faster than and in line with the PPP theory which suggests the speed of reversion is between 1-2 years. In most cases, we observed that the point estimates are less than 24 months. Interestingly, the upper bound for the confidence interval is also in line with the theory with notable exception for the Philippines (Phi-US and Phi-Jap) and Japan. In any case, the confidence interval lies outside the Rogoff's 3-5 years range (Rogoff, 1996) .
During this period, we have also observed that the massive capital movements following the removal of capital controls-control on the purchasing and selling of foreign (domestic) securities-are removed. They affect both the real exchange rate and interest rate of most of the Asian countries. All in all, the half-life is much smaller in the US pairs than the Japanese pairs (except Phi-US), indicating that except for the Philippines, the non-Japanese Asian countries are more closely related to US than Japan in terms of real interest linkages. We note that for the most part of the 1990s, the Japanese economies were in recession and Japan instituted a very high interest rate policy. The exports from the Asian countries to Japan and the US are large in terms of percentage of total GDP and have increased markedly. However, some changes in the structure have occurred over the past decades. In the 1970s, Japan was the most important export market for the Asian countries.
By 1994, this situation has changed, and the US is now the leading market for most of the Asian countries' exports.
Next, we asked how robust are these results for the post-crisis era? Updating the data to include the post-crisis era (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) does not change the picture on the RIP relationship much, although in general the reported half-lives are slightly shorter. For instance, we found first that the speed of convergence of RIP deviations for the Chi-Jap, Kor-Jap and the Phi-Jap rates pairs is much faster that the respective US rates. Second, we observed that the most notable decline in half-life is that of the Thai-US (5.68 months) and Thai-Jap (4.66 months) and these are shortest among the 7 Asian pairs. Thus, the answer to the question whether the US (or Japan for that matter) is gaining economic influence in the region is still ambiguous 17 .
To summarize, though the speed of adjustments for all pairs of countries with the US and Japan is faster to signify a greater real financial integration among the ASEAN-US, the financial influence of Japan has grown since the last Asian crisis. But for China, the evidence of integration with US or Japan is not favorable yet [Insert Taylor and Sarno (1998) who have argued that the standard types of unit root test are biased towards the stationary even if only one series in the panel is strongly stationary.
In this study, we have showed that the RIP holds for most of the Asian countries except
China. China has opened its goods and service markets, albeit in a gradual fashion, long before launching financial reforms in the late 1990s. There is evidence to suggest that the adjustment to deviations from RIP have been increasing prior to the Asian financial crisis in most of the crisis inflicted countries. The period also coincided with the increasing international trade and investments between these countries and the US and Japan. These findings suggest that capital mobility has been increasing in the region and matches the episode of the contagion in the Asian capital markets that started in Thailand and spread to the other Asian countries like Indonesia, South Korea, the Philippines and Malaysia.
Unlike the other East Asian countries, the lack of real interest convergence towards the US and Japanese rates in China implies that it still has not lost its ability to stabilize the economy.
Finally, it is worth mentioning that there are a number of different measures of financial integration besides RIP. In this paper, the price based measure is employed to check for financial integration. For quantity based measures, we need to look at net capital flows from one country to another. The argument here is for financial integration, there ought to be sustained evidence of sizeable cross border transactions in financial assets (measured by the ratio of capital flows to GDP). Another widely used measure is the correlations of national savings and investment rates (Feldstein-Horioka hypothesis) . The hypothesis argues that for financial integration the correlation between the two indicators should be low since investment should be financed by foreign capital flows. Breuer et al. (2002) . The error series were generated in such a manner to be normally distributed with the variance-covariance matrix given from the SUR estimation of the RIP-US panel structures. Each of the simulated RIP series was then generated from the error series using the SUR estimated coefficients on the lagged differences. (*) denote statistically significance at the 0.05 level. All the estimations and the calculation of the SURADF estimation were carried out in RATS 5.02 using the algorithm kindly provided by Myles Wallace. Breuer et al. (2002) . The error series were generated in such a manner to be normally distributed with the variance-covariance matrix given from the SUR estimation of the RIP-US panel structures. Each of the simulated RIP series was then generated from the error series using the SUR estimated coefficients on the lagged differences. (*) denotes statistical significance at the 0.05 level. All the estimations and the calculation of the SURADF estimation were carried out in RATS 5.02 using the algorithm kindly provided by Myles Wallace. 
